Cross-sectional evidence shows that loss of control (LOC) eating is a common and psychopathologically relevant experience in preadolescence. This study sought to investigate the natural course of preadolescent LOC eating in relation to psychopathology and body weight trajectory. A community sample of 55 children ages 8 -13 years with LOC eating, defined as at least one episode of LOC eating within the past 3 months (LOCϩ), and 59 matched children without LOC history (LOCϪ), were assessed with the Eating Disorder Examination adapted for Children and self-report questionnaires every 6 months over a 2-year follow-up. Of the LOCϩ children, 54.5% of children remitted from LOC eating, 3.6% showed persistent LOC eating, and 41.8% showed recurring LOC eating over the follow-up period. Of the LOCϪ children, 19% revealed an onset of LOC episodes, mostly with a low level of stability. Multilevel modeling showed that LOC eating predicted a partial binge eating disorder diagnosis and greater global eating disorder psychopathology, but not depressive symptoms or growth in body fatness. Betweenperson higher shape concern and weight-related teasing, as well as within-person decreases in shape concern and increases in depression, predicted a greater likelihood of subsequent LOC eating. The results indicate a moderate stability of LOC eating in preadolescent children, with prognostic significance for clinically relevant eating problems and eating disorder psychopathology.
Loss of control (LOC) eating, defined as eating an objectively or subjectively large amount of food accompanied by a sense of being unable to stop eating or to control what or how much one is eating (Fairburn & Wilson, 1993) , occurs in 9.3% of 6 -12-year-old normal and overweight children (Tanofsky-Kraff et al., 2004) . LOC eating is associated with increased eating disorder and general psychopathology, overweight, and obesity (Decaluwé & Braet, 2003; Glasofer et al., 2007; Goldschmidt et al., 2008; Goossens, Braet & Decaluwé, 2007; Shomaker et al., 2010; Tanofsky-Kraff et al., 2004) . However, only a minority of youth with LOC eating, predominantly adolescents, have clinical levels of psychopathology or fulfill the diagnostic criteria for binge eating disorder (BED) (Glasofer et al., 2007; Goossens et al., 2007; Stice, Marti, Shaw, & Jaconis, 2009; Tanofsky-Kraff et al., 2004) . BED was first defined in the Diagnostic and Statistical Manual of Mental Disorders Fourth Edition (DSM-IV-TR; American Psychiatric Association [APA], 2000) as an Eating Disorder Not Otherwise Specified (EDNOS). Its main feature is recurrent binge eating, involving the consumption of an objectively large amount of food accompanied by a sense of LOC over eating that occurs in the absence of regular inappropriate compensatory behavior. Since adolescence is considered to be a risk period for the onset of eating disorders including BED, with a median onset at 13 years (Swanson, Crow, Le Grange, Swendsen, & Merikangas, 2011) , a focus on preadolescence is essential for clarifying the development of LOC eating, BED, and associated psychopathology. In addition, in light of the unclear nosology of LOC eating and BED in childhood (Bravender et al., 2010; Tanofsky-Kraff, Marcus, Yanovski, & Yanovski, 2008) , evaluating the long-term stability and predictive validity of LOC eating would critically test the clinical significance of this childhood eating problem.
Emerging evidence shows that LOC eating in youth predicts increased weight gain over time (Tanofsky-Kraff et al., 2009 ,validity of LOC eating itself. Tanofsky-Kraff et al. (2011 found that 52.2% of 6 -13-year-old children who ever reported LOC eating revealed LOC eating at 4.7 year follow-up, while 30.9% of initial non-LOC eaters presented with emerging LOC eating. Persistent LOC eating was associated with increased eating disorder psychopathology, greater frequency of LOC eating, partial-or full-syndrome BED, and depressive symptoms. In contrast to this substantial stability of LOC eating, Allen and colleagues found low persistence of LOC eating over the course of 1 year in 8 -13-year-old children (Allen, Byrne, La Puma, McLean, & Davis, 2008) . Of those children with LOC eating, 16% had LOC eating after one year, while 5% reported emerging LOC eating. Methodological differences could account for these heterogeneous results, with greater length of follow-up and extension into adolescence likely leading to greater stability of LOC eating. In both studies, persistence of LOC eating may have been increased through enrichment of the samples by overweight or obese individuals, so that the "true" stability of LOC eating in the general population remains unclear.
Evidence on longitudinal psychosocial predictors of LOC eating in youth is limited. Tanofsky-Kraff et al. (2011) did not find evidence that eating disorder psychopathology, depression, or anxiety predicts first onset of LOC eating, while Allen et al. identified restraint, body image disturbance, and emotional eating as onset predictors (Allen, Byrne, La Puma et al., 2008) . Consistent with the latter findings, longitudinal studies on risk factors for binge eating, mostly with adolescents, suggest dieting or dietary restraint, extreme weight control behaviors including fasting, body image disturbance, and emotional eating as significant variable risk factors (Field et al., 2003 (Field et al., , 2008 Haines, Neumark-Sztainer, Eisenberg, & Hannan, 2006; Neumark-Sztainer, Paxton, Hannan, Haines, & Story, 2006; Neumark-Sztainer, Wall et al., 2006; Neumark-Sztainer, Wall, Haines, Story, & Eisenberg, 2007; Stice, 1998; Stice, Presnell, & Spangler, 2002; Stice, Spoor, Bohon, & Small, 2008) . Further psychological risk factors of binge eating have included critical comments about shape or weight, and mental comorbidity including depressive symptoms (Field et al., 2008; Haines et al., 2006; Stice, Akutagawa, Gaggar, & Agras, 2000 , Stice et al., 2002 .
Most of these factors, including dietary restraint, emotional eating, body image disturbance, depressive symptoms, and interpersonal stress (e.g., critical comments about shape or weight) have been conceptualized in comprehensive maintenance theories of binge eating developed for adults, including the transdiagnostic cognitive-behavioral model and the interpersonal model (Fairburn, Cooper, & Shafran, 2003; Wilfley, MacKenzie, Welch, Ayres, & Weissman, 2000) . These models were empirically supported in the longitudinal prediction of LOC eating onset in preadolescent children (Allen, Byrne & McLean, 2012) and in cross-sectional maintenance modeling of LOC eating in youth . Thus, the factors included in these models need to be considered when examining the temporal course of preadolescent LOC eating.
In this natural course study of preadolescent LOC eating, the goals were to: elucidate the course of LOC eating; investigate the impact of LOC eating on BED, psychopathology, and body weight trajectory; and examine psychosocial predictors of LOC eating. We hypothesized that LOC eating: (1) would present as moderately stable; (2) would be predictive of BED, eating disorder psychopathology, general psychopathology, and growth in body mass index (BMI, kg/m2); and (3) would itself be predicted by restraint, body image disturbance, emotional eating, depressive symptoms, and weight-related teasing.
Method

Recruitment and Sample
Children ages 8 -13 years were recruited from the community either through schools (Grades 3-7) or through an advertising campaign utilizing posters, newspaper advertisements, and flyers. For both recruitment avenues, eligibility regarding inclusion and exclusion criteria was determined in a telephone interview. Eligible children and their parents were invited to attend a diagnostic session that included diagnostic interviews and self-report questionnaires, and measurement of body weight and height. The clinical interview Eating Disorder Examination adapted for Children (ChEDE; Bryant-Waugh, Cooper, Taylor, & Lask, 1996; Fairburn & Cooper, 1993; German version: Hilbert et al., 2013) was used to ascertain diagnostic status. Ethical approval for the conduct of this study was granted through the German Psychological Society's Ethics Committee. Informed assent and consent were obtained from the child and the participating parent prior to the diagnostic session.
The main inclusion criterion for children with LOC eating (LOCϩ) was at least one episode of LOC eating during the past 3 months. Further inclusion criteria were age 8 -13 years and sufficient German language skills of the child and participating parent. Exclusion criteria were: compensatory behaviors (more than once over the past 3 months); psychotic disorder in child or parent; medical conditions affecting eating behavior; treatment for overweight; special education; or a planned move or commute time of more than 30 minutes to the laboratory site. Children without LOC eating (LOCϪ) were individually matched to the LOCϩ children on age, sex, percentile of body mass index (BMI), education (school type and grade), and the mother's education (years of education). Inclusion criteria for LOCϪ children were absence of past or present LOC eating, compensatory behaviors, or an eating disorder.
Additional recruitment detail is given in Hilbert, Rief, TuschenCaffier, de Zwaan, and Czaja (2009) . For the current study, 55 LOCϩ children and 57 LOCϪ children for whom data were available at a minimum of three out of five assessment timepoints were included, amounting to retention rates of 91.7% in the LOCϩ group and 98.3% in the LOCϪ group.
Sociodemographic and anthropometric characteristics did not differ by study group (all p Ͼ .13). The overall study sample consisted of 67 girls and 45 boys with a mean age of 10.72 years (SD ϭ 1.48). On average, children had 4.80 years of education (SD ϭ 1.73), and 36.6% of mothers had advanced education (i.e., at least 13 years of education). BMI (kg/m 2 ) was calculated from weight, measured to the nearest 0.1 kg using a calibrated balance scale, and height, measured to the nearest centimeter using a rigid stadiometer. BMI was on average 23.99 kg/m2 (SD ϭ 5.45). The mean BMI Standard Deviation Score (BMI-SDS) was 1.31 (SD ϭ 1.11), as determined using childhood reference data from Germany (Kromeyer-Hauschild et al., 2001) . According to the definition of overweight and obesity by the International Task Force of Obesity This document is copyrighted by the American Psychological Association or one of its allied publishers.
This article is intended solely for the personal use of the individual user and is not to be disseminated broadly. (Cole, Bellizzi, Flegal, & Dietz, 2000) , 29.5% of children were classified as overweight (33/112; BMI between 90th-97th percentile), 31.3% were classified as obese (35/112; BMI Ͼ97th percentile), and 39.3% were classified as normal weight (44/112; BMI between 10th-90th percentile).
Procedure
The study included five assessment timepoints: after the initial assessment (t1), four follow-up assessments were conducted (t2 to t5) with an average of 6.28 months between them (SD ϭ 1.17). The five assessments covered an average period of 2.20 years per person (SD ϭ 0.27). Children were offered a total of EUR 230 as incentives: EUR 100 at t1 (including procedures that were part of a larger project on eating behavior in children; Hilbert, Tuschen-Caffier, & Czaja, 2010) ; EUR 20 at t2; EUR 40 at t3; EUR 25 at t4; and EUR 45 at t5 (t2 and t4 were short visits).
Measures
The diagnostic version of the semistructured eating disorder interview ChEDE (Bryant-Waugh et al., 1996; Hilbert et al., 2013) was used to assess LOC eating (defined as the occurrence of objective and/or subjective bulimic episodes) and the occurrence of compensatory behaviors, including episodes of self-induced vomiting, laxative or diuretic misuse, and intense exercising. At t1, assessments of both LOC eating and compensatory behaviors were conducted for each of the previous 3 months in order to ascertain diagnostic status. At t2 through t5, LOC eating and compensatory behaviors were assessed over the past 28 days. In order to ensure homogenous assessment periods across timepoints, statistical analyses used assessments of LOC eating and compensatory behaviors over the past 28 days at t1 through t5. The ChEDE was also used to diagnose BED according to the DSM-IV-TR (APA, 2000) , and partial BED. Partial BED was defined as: having at least one episode of LOC eating per week over the previous 3 months, based on Tanofsky-Kraff et al. 's definition (2011) ; having at least some degree of distress associated with the LOC episodes; meeting at least two or more of the five behavioral symptoms, as derived from an empirical classification analysis using this study's sample ; an absence of regular inappropriate compensatory behaviors (e.g., purging, fasting, excessive exercise); and an absence of anorexia nervosa and bulimia nervosa as defined in the DSM-IV-TR. The ChEDE has excellent interrater reliability and good discriminant and convergent validity (Hilbert et al., 2013) . The interview was conducted by trained assessors who were at least Masters-level clinical psychology students; in the current study, interrater reliability of the occurrence of LOC episodes at baseline was high ( ϭ .90).
Additional predictor and outcome variables were derived from the following child self-report questionnaires. The Eating Disorder Examination-Questionnaire adapted for Children (ChEDE-Q) was used to assess global eating disorder psychopathology as well as the subscales of restraint, weight concern, and shape concern over the past 28 days (22 items total, 0 ϭ absence of the feature to 6 ϭ feature present every day/to an extreme degree, mean composite scores; Hilbert, Hartmann, & Czaja, 2008) . The ChEDE-Q is the self-report version of the ChEDE and has adequate internal consistency and stability, as well as good convergent and discriminant validity, and sufficient factorial validity (Hilbert et al., 2008) . In this study's sample, Cronbach's alpha for the different subscales at the different measurements ranged between .71 and .91 (Md ϭ .83). The emotional eating scale from the German child version of the Dutch Eating Behavior Questionnaire (DEBQ-K) was used to assess eating in response to diverse diffuse and clearly labeled emotions (10 items, 1 ϭ never to 4 ϭ often, timeframe not specified, mean composite score). This scale has high internal consistency and good convergent and factorial validity (Franzen & Florin, 1997) , and in this study's sample, Cronbach's alpha ranged between .88 and .94 (Md ϭ .92). The Children's Depression Inventory (CDI) was used to assess depressive symptoms (26 items, 0 ϭ absence of symptoms to 2 ϭ definite symptoms, timeframe not specified, sum score transformed into T score). The German version of the CDI has good internal consistency, and convergent and discriminant validity have been demonstrated (Stiensmeier-Pelster, Schürmann, & Duda, 2000) . In this study's sample, Cronbach's alpha ranged between .81 and .83 (Md ϭ .82). Lastly, the Perception of Teasing Scale (POTS) was used to assess the frequency of weight-related teasing (6 items, 1 ϭ never to 5 ϭ frequently, timeframe: youth, mean composite score; Thompson, Cattarin, Fowler, & Fisher, 1995 ; German retranslated version by Hilbert et al., unpublished data) . The POTS has appropriate internal consistency, stability, and convergent validity, and in this study's sample, Cronbach's alpha was .91.
In the current study, the ChEDE, ChEDE-Q, and CDI were administered at t1 through t5; the DEBQ-K was assessed at t1, t3, and t5; and the POTS was administered at t1 only.
Data Analytic Plan
General considerations. We used a Multilevel Modeling (MLM) approach to analyze the present data (Raudenbush & Bryk, 2002) . Repeated measures data violate independence assumptions of traditional significance testing; MLM allows one to handle these data by modeling the five repeated measurements as clustered within children. Matching LOCϩ children with LOCϪ children represented an additional source of nonindependence, which we captured as an additional cluster. The final MLM thus included three levels: matched pairs (level 3) consisting of a LOCϩ and a LOCϪ child (level 2), each of which provided up to five repeated reports (t1 to t5; level 1) for the variables of interest. An additional advantage of MLM is that it can handle missing data at repeated assessments. Therefore, children who did not report at all timepoints could remain in the analyses. Models were tested with the HLM 6.0 software (Raudenbush, Bryk, Cheong & Congdon, 2004) .
In the analyses for the prediction of BED, psychopathology, BMI trajectory, and LOC eating, predictor variables that were measured repeatedly, and thus featured variation within subjects over time, were centered at each child's mean score on that variable. These child-centered variables reflected the extent to which a child's score at a particular timepoint diverged from his or her mean score. In contrast, variables based on a single measurement as well as children's mean scores from repeated measurements were centered at the grand mean of the sample. These grand-mean-centered variables included only one score per child and reflected between-subjects differences on a variable. This modeling strategy allowed us to separate within-subject associaThis document is copyrighted by the American Psychological Association or one of its allied publishers.
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tions from between-subjects associations among predictors and a specific outcome. In most predictor analyses, the predictor variables included LOC eating (ChEDE); restraint and shape concern (ChEDE-Q); depression (CDI); emotional eating (DEBQ-K); and weight-related teasing (POTS). Control variables were time, child and parental BMI, age, sex, school type, and maternal education. Restraint and shape concern were highly correlated at the between-subjects level (r ϭ .82), and moderately correlated at the within-subject level (r ϭ .49). Because of these correlations, and because exploratory analyses did not yield any significant results for between-subjects differences on restraint (when models were tested without shape concern, all p Ͼ .05), restraint was only included at the withinsubject level.
Stability of LOC eating. In order to examine the stability of LOC eating across the repeated measurements, descriptive analyses served to report frequencies of LOC eating and compensatory behaviors over time. In these analyses, persistence was defined as the occurrence of LOC eating at all five assessment timepoints; recurring LOC eating was defined as the occurrence of LOC eating at multiple (Ն2 and Յ4) assessment timepoints; and remission was defined as the absence of LOC eating after baseline LOC eating.
A MLM for binary outcomes was used to examine whether concurrent LOC eating (1 ϭ occurrence vs. 0 ϭ nonoccurrence) was a significant predictor of the likelihood of LOC eating at the subsequent assessment. The parameter estimate for this predictor served as an indicator of the relative stability of LOC eating between two subsequent timepoints. In addition, we tested whether LOC eating at t1 was predictive of LOC eating at any of the subsequent timepoints (t2 to t5). A significant estimate for this parameter would suggest relative stability of LOC eating across the entire follow-up period, allowing for the possibility of intermittent remission. No other predictor or control variables were entered into the model.
Prediction of BED and psychopathology. To predict BED and psychopathology, we used prospective change models. In these models, a variable at repeated assessments is predicted by the preceding value of that same variable (the autoregressive parameter), and further predictors are measured at the preceding timepoint. After adjusting for the autoregressive parameter, the residual of the dependent variable could be considered a latent change variable. Additional predictors in the model could therefore be interpreted as predictors of change.
Because of the low occurrence of partial BED after t1, withinsubject predictors were not used to predict partial BED. A MLM for binary outcomes was therefore used to predict the occurrence of partial BED between t2 and t5 from t1 measures. In addition, two MLM for continuous outcomes were used to predict ChEDE-Q global score and CDI depression. In these models, LOC eating, restraint (within-person only), shape concern, depression, emotional eating, and weight-related teasing were examined as predictor variables while controlling for age, sex, and child BMI. Exceptions were that restraint and shape concern were not used as predictors of partial BED or ChEDE-Q global score, and CDI depression was not used as a predictor of depression.
Prediction of BMI trajectory. Next, to model BMI trajectory over time, we ran growth models incorporating a linear trend and acceleration or deceleration in a MLM framework. The linear time trend was captured by a time predictor indicating the number of months passed since t1. The resulting coefficient for this variable thus reflected the average rate of BMI growth per month. We also examined whether growth was accelerated or decelerated over time (i.e., curvilinear trajectories). We did this by testing a second degree polynomial function by adding a term representing the squared months since t1. Intercept and time slopes were allowed to vary randomly across children.
Having modeled BMI trajectory over time, we also tested whether individual difference variables, LOC group status, shape concern, depression, emotional eating, and weight-related teasing predicted children's linear and quadratic rates of change in BMI (technically, we tested cross-level interactions of between-subjects predictors and linear and quadratic time variables). We adjusted for age, sex, and parental BMI.
Prediction of LOC eating. Finally, we used a prospective change MLM to examine predictors of LOC eating at subsequent timepoints, incorporating an autoregressive structure equivalent to the models described above. Adjusting for the effects of concurrent LOC eating in this model, the outcome now reflected (residualized) change in LOC eating between the concurrent and subsequent timepoint. We added further predictors to examine whether overtime variation in restraint, shape concern, depression, and emotional eating was associated with prospective change in LOC eating (the parameter estimates for these predictors reflected within-subject associations). We also wanted to test whether individual differences in shape concern, depression, emotional eating, and weight-related teasing were associated with differences between children's LOC eating likelihood (the parameter estimates for these predictors reflected between-subjects associations). In this analysis, we used data from LOCϩ children only, because LOCϪ children did not reveal sufficient variability in LOC eating. This model therefore included only two levels: repeated measurements (level 1), clustered within LOCϩ children (level 2).
Power analysis. A power analysis was conducted using the Optimal Design Software (Raudenbush, Spybrook, Congdon, Liu, & Martinez, 2011) . For tests of parameter estimates in the total sample where outcome variables involved one data point per child, power was acceptable for medium effects (.73) and adequate for large effects (.84). For tests of parameter estimates in the total sample where outcome variables involved moderately clustered repeated measures (an intraclass correlation coefficient of r ϭ .1), power was high for both medium effects (.91) and large effects (.98).
Finally, when analyzing data from the LOCϩ group only, power was acceptable for medium effects (.78) and high for large effects (.86) for tests of parameter estimates where outcome variables involved repeated measures. Parameter estimates where outcomes variables involved one data point per child in the LOCϩ group only were not tested. For all analyses, a two-tailed ␣ of .05 was assumed.
Results
Stability of LOC Eating
In the LOCϩ group, the average likelihood of reporting one or more episodes of LOC eating was moderate across t2 to t5 (odds ratio, OR .20Ϫ.30). Of the 55 LOCϩ children, 30 children (54.5%) reported episodes of LOC eating at only one assessment This document is copyrighted by the American Psychological Association or one of its allied publishers.
timepoint, that is, they remitted after baseline. Ten children (18.2%) reported episodes of LOC eating at two timepoints, eight children (14.5%) at three timepoints, and five children (9.1%) at four timepoints. Thus, 23 children (41.8%) showed recurring LOC eating. Two children (3.6%) showed persistent LOC eating, reporting episodes of LOC eating at all five assessment timepoints. On average, LOCϩ children reported 4.51 (SD ϭ 0.89) episodes of LOC eating during the past 28 days at t1, 0.84 (SD ϭ 0.23) episodes at t2, 0.61 (SD ϭ 0.25) episodes at t3, 0.66 (SD ϭ 0.32) episodes at t4, and 0.34 (SD ϭ 0.12) episodes at t5. Purging was reported by two children (3.6%) only at t1 (vomiting, laxatives), and by one child (1.8%) at t2 and at t3 (both vomiting). Excessive exercising was reported by one child (1.8%) at t1 and t2; and by six, four, and nine children (10.9%, 7.3%, 16.4%) at t3, t4, and t5, respectively. Among the 57 children in the LOCϪ group, the likelihood of reporting episodes of LOC eating at any timepoint was low (OR ϭ .07). Eleven LOCϪ children (19.3%) reported episodes of LOC eating at one or more assessments. Of these children, nine children (15.8%) reported episodes at only one assessment, one child (1.8%) reported episodes at three assessments, and one child (1.8%) at four assessments.
The MLM to examine the stability of LOC eating in LOCϩ and LOCϪ children yielded no significant association between subsequent reports of LOC eating (␥ ϭ Ϫ.333, t ϭ Ϫ.853, p Ͼ .39, OR ϭ .71). Thus, LOC eating at one specific timepoint was not a reliable predictor of LOC eating at the subsequent timepoint. However, children who reported more LOC eating at t1 were more likely to report LOC eating at one of the subsequent assessment timepoints (␤ ϭ 1.343, t ϭ 3.245, p ϭ .002, OR ϭ 3.83).
Prediction of BED and Psychopathology
Full BED was rare in the current sample, with one child (0.9%) at t1 and no children at t2 through t5 (0.0%) diagnosed with full BED. Partial BED was diagnosed in 11 children at t1 (9.8%) and in one child each at t2, t3, and t4 (0.9%, different children; corresponding to an average rate of 0.7% at t2 through t5). All children with full or partial diagnoses of BED belonged to the LOCϩ group. The MLM for the prediction of partial BED, the ChEDE-Q global score, and depression (CDI) are summarized in Table 1 . Partial BED was significantly predicted by having greater LOC eating and a higher BMI.
With respect to the prediction of global eating disorder psychopathology, a higher ChEDE-Q global score was significantly predicted by more symptoms of depression reported at t1. Moreover, girls had a greater likelihood of higher ChEDE-Q global scores than boys, and children with higher BMI had higher ChEDE-Q global scores than those with lower BMI. Within-subject analyses further indicated that ChEDE-Q global scores increased after more LOC eating at the preceding timepoint. CDI depression was significantly predicted by higher average shape concern, and boys reported more depressive symptoms than girls.
Prediction of BMI Trajectory
Growth models for children's BMI trajectories over time indicated an average increase of BMI by 0.07 kg/m 2 per month (␤ ϭ .074, t ϭ 3.880, p Ͻ .001), corresponding to a yearly increase of 0.89 kg/m 2 . BMI growth neither accelerated nor decelerated over time (␤ ϭ .000, t ϭ . 151, p ϭ .439). BMI growth in LOC ϩ children (␤ ϭ .090; 1.08 kg/m 2 per year) did not differ signifi- Note. Coefficients ␤ are unstandardized estimates. a approximate df ϭ 46 (between-subject) or 216 (within-subject). b approximate df ϭ 47 (betweensubject) or 216 (within-subject).
c association between subsequent measurements of the outcome variable. ES r ϭ effect size r (Rosenthal, Rosnow, & Rubin, 2000) . Due to low occurrence of partial BED at t2 to t5, no within-subject analyses were conducted. The control variables parental body mass index, school type and maternal education were not included in the final model because of nonsignificance in preliminary models. ‫ء‬ p Ͻ .05.
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cantly from that in LOC-children (␤ ϭ .077; 0.92 kg/m 2 per year; ␥ ϭ .013, t ϭ .867, p ϭ .193). Shape concern, depression, emotional eating, and weight-related teasing were not significant predictors of BMI trajectory (t Ͻ 1.131, p Ͼ .130).
Prediction of LOC Eating
The prospective change MLM of LOC eating in the LOCϩ group only (because of low occurrence of LOC eating in the LOCϪ group) showed that within-subject decreases in shape concern and increases in depression were associated with a higher likelihood of LOC eating at the subsequent timepoint. LOCϩ children's average shape concern and t1 reports of weight-related teasing were predictive of LOC eating episodes between t2 and t5. Regarding control variables, children who were older, who attended an elementary or comprehensive school, and whose parents had a higher BMI were more likely to report episodes of LOC eating across the t2 to t5 assessments. However, greater child BMI was associated with a lower likelihood of LOC eating at t2 through t5.
Discussion
This community-based natural course study revealed a moderate stability of LOC eating in 8 -13-year-old children over the course of 2 years. LOC eating was predictive of a partial BED diagnosis and eating disorder psychopathology, but not of depression or growth in body fatness. Psychological predictors of LOC eating, identified in a multilevel modeling framework, were found to longitudinally contribute to the maintenance of this eating problem at the transition into adolescence.
Regarding the stability of LOC eating, 3.6% of the children diagnosed as LOC eaters at study entry showed persistent LOC eating at all five assessment timepoints, 41.8% showed recurring LOC eating at multiple timepoints, and 54.5% remitted from LOC eating and did not show any LOC eating after baseline LOC eating. Remission from LOC eating in this study is roughly consistent with the 47.8% remission rate over 4.7 years reported by Tanofsky-Kraff et al. (2011) . In contrast, the latter study showed greater persistence (52.2%), but did not consider potential fluctuations between the two measurement timepoints. The higher persistence in that study could also be due to greater follow-up length and extension into adolescence or enrichment of the sample by overweight or obese participants. Allen et al. also identified a greater persistence of LOC eating in 16% of preadolescent LOC eaters over one year, using a similar sample enrichment strategy (Allen, Byrne, La Puma et al., 2008) . In comparison to both other natural course studies of childhood LOC eating with two measurement timepoints, our multiple-timepoint assessment indicates that preadolescent LOC eating in the general population is rarely fully persistent, but fluctuates almost as much as it remits. In addition, our MLM results indicated that the timeframe of assessment is important when estimating the stability of LOC eating across multiple timepoints: Although LOC eating was rather unstable over 6-month periods, there was significant stability when extending the focus to a 2-year period.
Of the children who had denied any past LOC eating at study entry, 19.3% of these children experienced an onset of LOC eating over the course of the study. This rate of emerging LOC eating lies within the rates seen in both previous natural course studies (Allen, Byrne, La Puma et al., 2008 : 5%, 1-year follow-up; TanofskyKraff et al., 2011: 30.9%, 4.7-year follow-up). These differences may again be attributed to the methodological differences discussed above. As opposed to the initially diagnosed LOC eaters, most emerging LOC eaters from the control group experienced sporadic LOC eating. Taken together with the high remission rate in LOC eaters described above, our data support LOC eating as a one-time experience for most preadolescents. A multiple-timepoint assessment over a longer follow-up period would be needed to evaluate longitudinal patterns of LOC eating such as stability with or without fluctuations regarding their clinical significance.
The rate of full or partial BED at follow-up assessments (0.7%) was plausibly lower than the 4.5% rate of full or partial BED documented in children and adolescents over a longer follow-up period by Tanofsky-Kraff et al. (2011) . Consistent with this previous study, a higher level of LOC eating and a higher BMI were significant predictors of developing partial BED. Also consistent with this study (Tanofsky-Kraff et al., 2011) , but unlike studies on adolescent binge eating (Killen et al., 1996 (Killen et al., , 1994 McKnight, 2003; Stice, Marti, & Durant, 2011) , eating disorder psychopathology (e.g., emotional eating) and depression did not predict partial BED. These results may be related to the low rate of partial BED at follow-up assessments, or to the fact that clinical levels of eating disorder psychopathology and depressive symptomatology are usually more common in adolescents than in preadolescents (Herpertz-Dahlmann, Wille, Holling, Vloet & Ravens-Sieberer, 2008) .
With respect to the prediction of psychopathology, increases in LOC eating prospectively predicted increases in global eating disorder psychopathology, but not in depression. This suggests that preadolescent LOC eating is relevant in the maintenance of eating disorder psychopathology, but not in the maintenance of depres- Note. ␤ are unstandardized estimates. a approximate df ϭ 45 (betweensubject) or 188 (within-subject).
b elementary/comprehensive school (ϭ 0) versus secondary school (ϭ 1). Restraint, eating concern, and weight concern, and the control variables sex and maternal education were not included because of redundancy or nonsignificance in preliminary models.
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sion. Longitudinal associations between LOC eating and eating disorder psychopathology have previously been documented (Allen, Byrne, La Puma et al., 2008; Tanofsky-Kraff et al., 2011) , whereas associations with depression were less clear and emerged for persistent LOC eating, but not for baseline LOC eating per se (Tanofsky-Kraff et al., 2011) . Eating disorder psychopathology and depression mutually predicted each other, which is consistent with cognitive-behavioral and interpersonal maintenance models (see below). The result that BMI positively predicted eating disorder psychopathology is in accordance with some longitudinal research on preadolescent children (Ferreiro, Seorane, & Senra, 2012; Gardner, Stark, Friedman & Jackson, 2000) . Further, the gender differences of a higher level of eating disorder psychopathology in girls and a higher level of depression in boys parallel previous research (Ferreiro et al., 2012; Paxton, Neumark-Sztainer, Hannan & Eisenberg, 2006 ) and highlight gender-specific developmental phases for psychopathology at the beginning of adolescence. Clearly, gender differences in the development of eating disorder and general psychopathology over preadolescence deserve further study. Taken together, the results indicate the mental health relevance of preadolescent LOC eating as it predisposes children to develop for the development of partial BED and endorse increased eating disorder psychopathology.
Annual growth in BMI was not significantly different in children with and without LOC eating. This result is inconsistent with previous research on children with LOC eating (Tanofsky-Kraff et al., 2009 and most research on youth with binge eating (Field et al., 2003; Stice et al., 2002; Tanofsky-Kraff et al., 2006) . However, the nonsignificant trend of greater BMI growth of 0.16 kg/m 2 per year in LOC eaters was in the same direction as in previous studies. Given the results by Tanofsky-Kraff et al. (2009 , it is possible that over a longer time period these differences would accumulate, potentially leading to excess body weight and physical health problems.
Regarding maintenance predictors of LOC eating in those initially diagnosed as LOC eaters, higher shape concern and weightrelated teasing were identified as longitudinal predictors of LOC eating. These predictors are consistent with onset predictors of LOC eating in children and preadolescents Allen et al., 2012; Hartmann, Czaja, Rief, & Hilbert, 2012) and binge eating in youth (Field et al., 2008; Haines et al., 2006; Neumark-Sztainer, Wall et al., 2006; Stice et al., 2002) . Despite the prognostic relevance of high shape concern, it is of note that within-person decreases in shape concern and increases in depression were associated with a higher likelihood of LOC eating at the subsequent assessment. One might speculate that the increase in negative affect elicited LOC eating for emotion regulation purposes (see below) when the importance of shape or weight decreased. However, emotional eating did not demonstrate an effect on LOC eating, perhaps as it is less indicative of this eating disorder symptom than psychopathological indicators of shape concern or depression. Further research on these aspects in the maintenance of preadolescent LOC eating is warranted.
Of note, restraint as a cognitive tendency toward restrictive eating was not identified as a significant predictor of subsequent LOC eating, which stands in contrast to previous results highlighting the more behaviorally oriented dieting or dietary restraint as an onset predictor of preadolescent LOC eating (Allen, Byrne, La Puma et al., 2008) or binge eating in youth (Field et al., 2003 (Field et al., , 2008 Neumark-Sztainer et al., 2007; Stice, Killen, Hayward, & Taylor, 1998; Stice et al., 2002) . Higher age increased the likelihood of LOC eating, which is consistent with the increasing rates of binge eating over adolescence (Neumark-Sztainer, Wall, Larson, Eisenberg, & Loth, 2011) , as did higher parental BMI as a proxy of greater familial predisposition to weight gain (see Jacobi, Hayward, de Zwaan, Kraemer, & Agras, 2004) . Greater LOC eating was also more likely in LOC eaters with lower BMI and those who attended elementary or comprehensive school, presumably because these younger and less heavy children had a greater potential of change in LOC eating. These effects remained remarkably stable when testing them individually for possible suppression.
Overall, the results from the predictor analyses of LOC eating are consistent with the interpersonal model of binge eating, which posits that interpersonal problems (in this study operationalized as weight-related teasing) lead to negative affect which, in turn, precipitates binge eating (Wilfley et al., 2000; Elliott et al., 2010) . The results are also consistent with the transdiagnostic cognitivebehavioral model applied to BED, acknowledging a cognitive body image disturbance and additional influences on binge eating, for example, emotion regulation difficulties, interpersonal problems, or low self-esteem in the absence of marked restraint (Fairburn et al., 2003) .
Strengths of the current manuscript include the use of a wellcontrolled sample of children with recent LOC eating and of a sociodemographically matched control group in a prospective design with multiple assessment timepoints. Retention rates over the follow-up period were high. A validated eating disorder interview was used to determine LOC eating, well-established self-report questionnaires served to assess psychosocial variables, and weight and height were objectively measured. Although the validated semistructured ChEDE was used by trained assessors to diagnose eating disorders, we noted a drop in the baseline rates of BED (0.9%) or partial BED (9.8%) to the rates of partial BED at follow-up assessments (0.7% children at each assessment). This decrease could be related to the children's higher motivation to report their eating behavior at the baseline assessment than at the subsequent assessments when the topic and procedures may have appeared more novel and less laborious, although incentives for participation in the follow-up study increased with the number of assessments. The baseline assessment was complemented by other studies using motivating methodology (e.g., cell phone momentary assessment; Hilbert et al., , 2010 . These aspects suggest that diverse motivational factors potentially leading to over-or underreporting of symptoms need to be considered in the assessment of preadolescent LOC eating, and that a BED diagnosis should not be based on one assessment only with a child.
Multiple assessments, and other informants such as the parents, could provide additional information to aid the clinician in a valid eating disorder diagnosis (see Couturier, Lock, Forsberg, Vanderheyden, & Yen, 2007) .
A further strength of this study is that the multilevel approach to data analysis can be considered the method of choice to analyze repeated measures datasets with missing data (e.g., Singer & Willett, 2003) . It would have been preferable to have had a larger sample for multilevel modeling in order to allow for a larger number of predictor variables to be entered into the regression This document is copyrighted by the American Psychological Association or one of its allied publishers.
models. Nonetheless, the applied procedures had sufficient power for detecting medium to large effects. Finally, it is important to note that the age range of children extended from middle childhood to early adolescence (8 -13 years), although the focus of the current study was on preadolescence. At baseline, 21 children (18.8%) were less than 10 years old, while 14 children (12.5%) were 13 years old. Since most children were in the preadolescent age range of 10 to 12 years (n ϭ 77, 68.8%), the study focus on preadolescence was therefore well-represented.
In conclusion, LOC eating revealed a moderate stability in non-treatment-seeking preadolescent children, with almost half of LOC eaters showing a tendency toward persistent or recurring eating problems. In contrast, emerging LOC eating in those without a history of eating problems represented a sporadic experience in most cases, with remission seen over time. Because of the prognostic significance of LOC eating, preadolescent LOC eating requires thorough monitoring using multiple assessment timepoints and multiple data sources over a longer time period. Reliably estimating the future risk of developing BED and eating disorder psychopathology is a prerequisite of prevention and early intervention of these conditions in preadolescent children.
